Abstract -Gross non-performing assets (NPA) as a proportion of gross assets of India's commercial banks in the public and private sectors as well in banks owned by foreign interests have been rising for the past few years. Gross NPAs of all commercial banks, as a proportion of total assets are 10.8%, as of March 2018. In the case of the public sector banks, which dominate the banking sector with a share of 70% of business, the gross NPA as percent of total assets is 14.5%. This paper is an empirical study focuses on causal factors, which are macroeconomic as well as bank specific that influences NPA. We employ the Autoregressive Distributed Lag (ARDL) procedure and conduct Bounds F-Tests, by using sixty quarterly observations (fiscal years 1999-2000 to 2015-16) to explore the effects of these determinants. The study findings reveal that real GDP, gross advances, total expenditures and price level are important determinants of NPA in India's commercial banks.
The objective of this paper is to identify potential determinants and investigate their effect on NPAs in India over the period of FY 1999 -2000 to 2014-15 leaving out the FY 2015-16, as it is considered as an outlier due to re-classification efforts. The paper is organized along the following lines. Section II gives trends in India's NPAs during 16 years (FY 1999 16 years (FY -2000 16 years (FY to 2014 . Section III is a brief literature survey on NPAs and its determinants. Section IV deals with the sources of the data series utilized and outlines the model and methodology employed. Section V reports the empirical results and the final Section VI presents conclusions with policy implications.
II. TRENDS IN INDIA'S NPAs
India's financial sector, as of 2017, comprises 93 scheduled banks of which 27 and 21 are in the public and private sectors; and the rest owned by foreign interests. The other financial sector institutions include cooperative societies, regional rural banks, post office banks, insurance companies and stock markets (Mohan and Ray, 2017) . The growth impact of the commercial banks during the 16-year period of study is well reflected in rapid rise in deposits and credit disbursed. Their deposits increased from 41.3% in 1999-2000 to 69.5% of GDP in 2014-15; whereas their advances grew from 24.9% of GDP in 1999-2000 to 51.8% of GDP. As of 2015, PSBs aggregate deposits were around 47.9% of GDP, with a 72.9% of market share. The PSBs disbursed credit (36.3% of GDP) with 71.6% of market share. The private sector banks' aggregate deposits were 12.9% of GDP controlling 19.7% of market share and holding total credit about 10.6% of GDP with 20.8% of market share, foreign banks deposits 2.9% of GDP with market share of 4.4%, together with total credit outstanding at 2.5% of GDP, which amounted to 4.9% of market share. As the quality of assets was seen to be weakening with the emergence of rising ratio of gross NPA to gross advances since 2013-14, RBI applied rigorous assessment standards. The newly introduced Asset Quality Review (AQR) in mid 2015 revealed that the system wide gross NPA ratio went up from 5.1% in September 2015 to 7.6% in March 2016 (IMF, 2017a).
III. A BRIEF LITERATURE SURVEY
The literature on NPAs is of recent origin, as the interest in the topic was triggered by studies on banking and financial crises in United States of America during the late 1970s, in Latin America (the early 1980s) and in East Asia (the mid1990s), in the Sub-Saharan Africa (later 1990s). Once the crises are found linked to the impaired assets of the banking system, empirical studies began to mushroom since the early 1990. The theoretical base for the link between impaired assets and financial crisis, which was triggered by banking crisis (Ekanayake and Azeez (2015) , lies in the delegated monitoring authority of financial intermediation (Diamond, 1984) . Under this theory, as long as the role of financial intermediation is carried out in full faith and the funds are held in trust by banks, the system is not expected to fail. It is only so when greed takes over precedence over safety of depositors funds and banks are tempted to give out risky loans. If the delegated authority is abused by banks, as noted by Diamond (1984) , more adverse selection would ensue; and when banks become slack in monitoring the utilization of borrowed funds, loan defaults become the order of the day. Empirical studies divided the causal factors into two wide categories: macroeconomic factors and bank specific factors. Macroeconomic determinants include a wide range of variables impacting cash flows of businesses and households. They include economic growth, inflation, real exchange rate and investment climate affected by expectations of various economic agents. The bank specific factors include relaxation of credit standards with a desire to capture a greater share of the market. Consequently, this leads to rise in loan defaults if borrowers fail to fulfill debt servicing obligations on time. Besides, during a credit boom often associated with the expansionary phase of the economy, bank managers tend to take risks, which fall under the description of bad management. Ekanayake and Aziz (2015) and Warue (2013) in different countries and mostly as panel studies, found an inverse relationship among growth in real GDP (RGDP) and NPA. Another macroeconomic factor of interest is inflation. Fofack (2005) , who found a direct relationship between inflation and NPA in Sub-Saharan African countries, argued inflation was responsible for erosion of commercial banks equity over time and therefore higher credit risk, which was confirmed by Warue (2013) . However, there is contrary view. That is inflation in an economy, with heavy import restrictions, would lead to high profits for business enterprises, given the fact that wages and costs of raw materials in the short run do not rise immediately; and consequently, the windfall rise in profit earnings would boost loan repayment ability faster and hence NPA would decrease. Given these mixed results, the relationship between inflation and NPA is ambiguous and hence, it is subject to empirical study.
A. Macroeconomic factors

B. Bank Specific factors
The bank specific factors include rapid credit growth, poor bank management, and aggressive credit policies with eagerness to increase the market share. Keeton (2003) in his study confirmed a positive relationship between growth in credit and NPA, which was attributed to deliberate relaxation of lowering of credit standards, reflecting a risk taking behavior on the part of management. Failure to enforce high levels of bank efficiency and aggressiveness to enlarge share of business resulted in increasing ratios of NPA to loans ( (2017) and RBI (2016) . As the number of annual observations is not sufficient enough, they are split into quarterly observations by resorting to cubic spline interpolation procedure to get quarterly observations. The cubic spline interpolation procedure has been hailed as a robust method of disaggregating annual data to quarterly series (Ajao, Ibrahim and Ayoola, 2012) amongst all such procedures. The interpolation techniques have been widely applied in the empirical literature, which were also found to be free from any bias in the analysis of cointegration by researchers (Smith, 1998; Baharumshah, Lau and Khalid, 2006; Tang, 2008) .
A. Hypotheses
The following hypotheses are formulated on the foregoing relationship between NPA, and the likely determinants:
1) NPA and RGDP move in opposite direction: higher the growth of the economy the lower would be NPA.
2) NPA and GA are directly associated. Growth in bank loans, due to aggressive bank credit policies and poor loan appraisal leads to increase in loan defaults and hence rise in NPA.
3) NPA and inflation relationship is ambiguous. The relationship has to be empirically tested. 4) NPA and operating expenditure, including greater allocations for loan recovery are indirectly associated. Greater the total operating expenditure, the less would be NPA.
B. The Model
The model for testing the hypotheses is formulated as follows: NPA = f (RGDP, GA, TE, CPI)
(1) Where: NPA = NPA as percent of gross advances RGDP = real gross domestic product (index) GA = gross advances in rupees in billion rupees (current prices) TE = total operating expenditure (current prices) CPI = consumer price index 
B. Methodology
The the Autoregressive Distributed Lag (ARDL) methodology was employed. The bounds testing within the ARDL context involves dynamic specification. The period lagged values of the dependent and explanatory variables are used on the right hand side of the specification. For analysis and elasticity interpretation purpose, we take log of the variables as well as to remove any probable issue of heteroscedasticity, before resorting to bound F-test for cointegration.
C. Co-integration Analysis
For investigating, long term cointegration, Equation (1) is re-written in an unrestricted-error correction-model (UECM) within the ARDL context with each variable being the dependent variable and tested one at a time.
The UECM equations are obtained as below: 
. If the null proposition of zero long-run cointegration is rejected, the presence of the long-run relationship is ensured. Similar procedure with same null and alternative hypothesis is used to evaluate the remaining equations (2) (2005), followed by the step for arriving at long run estimates. We thereafter proceeded to check whether there exists any Granger causality at least in one direction in the long run and examine the presence of short-run and the long-run Granger causality within the error-correctionmechanism (ECM).
V. RESULTS AND DISCUSSION Although the ARDL methodology does not require testing the stationary properties, we decided to test the time series properties of data series so we could ensure the estimates of coefficients remain robust (Gujarati and Porter, 2009 ). The standard ADF unit-root test was employed for would-be non-stationary disquiets. The unit root test results showed that the variables in the levels had unit root excluding RGDP which was stationary with constant and time trend. Nonetheless, variables were found to be stationary in the first difference, which confirmed the appropriateness of the methodology chosen. The results of the bounds F-tests are provided in Table II . For equation (2) with NPA as the dependent variable, the F-statistic of 5.92 was more than the critical value of 4.156 at the five percent level. This denotes that there is a long term equilibrium affiliation amongst NPA and the independent variables. Conversely, the respective Ftest figures for other equations are either below the lower band value or in between the lower and upper band value, rejecting cointegration. Thus, there is only one cointegration equation, when NPA is the dependent variable. The results show NPA and RGDP are indirectly associated. The estimated coefficient of RGDP, (-1.91) indicates that when the economy grows, the non-performing loans decrease. When the growth rate rises by one percent, NPA decreases by 1.91 percent. This confirms our hypothesis, that is, an increase in real GDP growth raises the incomes of businesses and households, enhances their ability to fulfill their debt financing obligations, which in turn reduces the stock of NPA. The results show gross advance has a positive influence on NPA. The estimated coefficient advocates that a one percent point increase in gross advances raises that non-performing loan on average by 0.5 percent. Increase in loans by banks reflecting the risk taking behavior and aggressive credit policies results in higher non-performing loans. The finding is similar to that of Keeton (2003) . Furthermore, the effect of Indian banks operating expenditure is found to be mixed. While in the short term it is positively related, in the long term the total operating expenditure is inversely related with non-performing loans. The result indicates that higher total operating expenditure devoted to recovery of loans reduces the nonperforming loans in the long run. Finally, the results also indicate strong positive relation between inflation and NPA, which is also significant, removing any ambiguity. The positive relationship indicates that increase in inflation reduces purchasing power of households and businesses and thereby decreases their ability to meet the debt obligations, contributing to the buildup of NPA. This finding is similar to that of the study by Fofack (2005) . Table IV examines the short and long-run Granger causality within the error-correction-mechanism (ECM). In regards to the equation with lnNPA as regressand, the coefficient of the error-correction-term is negative and statistically substantial at 1 percent level, indicating that the long run causality (Granger et al., 2000) is running from real GDP, gross advances, total operating expenditure and inflation to non-performing assets. However, in the remaining equations none of the error correction terms is found to be statistically significant. Therefore, we have one long term link relating real economic growth, gross advances, operating total expenditure and inflation to non-performing assets. This particular result further confirms that there is a single cointegration equation found from the bounds testing procedure. Furthermore, on the basis of F-values, there appears to be a short term underlying relationship too, running from the aforesaid four variables to non-performing assets. Thus we note both the long run and short run link to NPA from real GDP, gross advances, total operating expenditure and inflation. Note: *, ** and *** indicate significance level one, five and ten percent respectively.
B. Long-Run Causality
C. Short-Run Causality
Apart from the underlying relationship running from real GDP, gross advances, total operating expenditure and inflation to non-performing assets, we also find some evidence of causality running from gross advances to real GDP, and real GDP and inflation to gross advances. There is also causality from gross advances and inflation to total operating expenditure. Equally, we find inflation is inclined in the short term by gross advances and operating expenditure, indicating bidirectional relationship between gross advances and inflation, and total expenditure and inflation respectively. Finally, a parametric stability test was conducted along the lines of Pesaran and Pesaran (1997) by using the cumulative sum of recursive residuals (CUSUM) and the CUSUM of square (CUSUMQ) test (Brown et al., 1975) for an evaluation of coefficient constancy. Figures 1 and 2 are the plots of CUSUM and CUSUMQ statistics. The plots point to lack of variability in the coefficient as the CUSUM and CUSUMQ numbers are within the 5 % critical bands of parameter constancy. 
VI. CONCLUSIONS AND POLICY IMPLICATIONS
The purpose of this paper was to empirically examine the effects of determinants of non-performing assets (NPA) of India's commercial banks during a period of sixteen years (FY1999 to FY 2015). The findings of the study which adopted the Autoregressive Distributed Lag (ARDL) procedure, is that the macroeconomic and bank specific factors indeed influenced NPA. Economic growth was found to have an indirect relationship with NPA, confirming a rise in real GDP would boost incomes of households and cash flows of business enterprises and improve their capacity to service debt. The findings also established the hypothesis that gross advances and NPA are directly associated. The aggressive credit policies of pushing loans result in increase in higher NPA. Furthermore, total expenditure is found to be inversely related with NPA in India. The hypothesis that rise in expenditure with additional allocation for loan recovery and better loan appraisal procedures reduces the stock of NPA. Lastly, a rise in price level as another vital macroeconomics determinant is found to be directly related to NPA. This would indicate that inflation adversely affects incomes of borrowers and reduce their ability to meet debt obligations. Based on these findings, the policy implications are clear. First, banks in their loan appraisal procedures should pay special attention to macroeconomic forecasts made by domestic agencies, including the central bank not only in regard to servicing ability of the potential borrowers but also the stability of the banking system. Secondly, in the context of adverse impact of NPA on the economy, banks should strengthen the loan appraisal procedures and recovery measures. ACKNOWLEDGMENT This paper is a revised version of an earlier Working Paper which was discussed in a Faculty Seminar at Fiji National University, Nasinu Campus, Fiji, as per the standard practice. The authors thank the Seminar participants for their valuable comments. 
